[0 0 0 1 ] 

mzmimtt&mmzm^zmMmzmntsL&mzM-f&o 

[0 0 0 2] 

T^flgh^Vv^CThin Film Transistor: T F T)£#§gf Z&ffitfTnlftZ tl 

tin-So z\<Dmj£iz%nfz>ji?*mfa<D&mt. iw7oo°cmra5 

;KRapid Thermal Anneal : R T A)J^^(OM^14A 1 'S^t>TU-5>o RT 

a tit*-? ^ □ ^-^^©jm izffifflfo iz mm? % iMiSit'^ U . /\ P 

y > ^ > y & £ ^ e> n jw £ *i£ *wtytm& e> #^«©iss«>*»ift £ *> o x r 

[0 0 0 3] 

U X*£ H -fb^r *t ? li^ & -5 # r » -t tf>ffe<£>S*i <t U T fttt IzBtf. U *SH14 •> 

'j3>R±icy- bmmm&wtmis. ^o&u-if-T— -ju£fr?c<tx\ 

[0 0 0 4] 

teffitux, rt Aiz&zm&vim&iizimtEizzfcitoiz. tf^x&mt&m 
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[0 0 0 5] 

[0 0 0 6] 
ffiftHM 1 ] 

nmW- 7 - 3 2 1 3 3 5 ($4-51. fM @#PS) 

[^fF^2] 

^ 2 0 0 1 - 1 02585 ($5-61, $ 1 

^2 0 0 2-2 4 6 3 2 8 ^&*B ($4-61, $ 1 B#l) 
[fgB£<DF*f!^] 

[^^>*U<fc^> <ht--5PS] 

[0 0 0 7] 

tes#-f*iTU3Hv aflJiaftu^arcT FT£^j££ii£c 

[0 0 0 8] 

Hot, TFT(0±PSPt?**^-h«t»B!lCUTt>» ^X^CVD;^ 
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[0 0 0 9] 

u •> 'j =1 9 o o °c&±0}&m^M<tTzmfttemm<tm£mte u . 
pFfit 4 o o "cJUT^^jt-etift^^t-^^b^ u =i ym^mitis u =i >m-cii. 

[0 0 10] 

[0 0 1 1 ] 
[0 0 1 2] 

ftfttf Mfc£fl£#*MI $ nfcfl&ffiTtt, f©SfOA 7>X?:to tl^)^ 1/ 
[0 0 1 3] 
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mm<Dwm<D%m&m< ur. ^o±xmmxm§hn<Dm&m&mm-fz>&Wu 

[0 0 1 4] 

^mmm^mmoxmmr^mmm^mmr^i:mizi3^x^mtt^mM 
mmmzmtoum.m*^ttz\£tz<'iri : ?tiisb\z. mmm=Ftfmmzn 
zmmoft&gffiiz. /vis*ftowwrf^mteftwwm&mm&izBm.^Tm 
>>!imz'az>*><DT*&z 0 z\<D^mmtmmt(Dmiz. mm&m^mmmzft 
^$i±Tfc< ^^mtm^-t^mmmiRmzm : ^iziim^nxmMm 
^^tpc^^t'^-So *mmzts{,\Tmm?zmmt. jvi^Kwimmm 
< nm^tnz< immmmzft. mmm^(D^mm±iz/vi7,iy— 
wtwrz&m&mpji&iizmtT. ^mwimfrbofcmiMmzjzv. ttrnt-tz 

[0 0 1 5] 

±#u ^(Dm^ummmiz^ij^m^m^mmm^iim-r^>^(DX'$>^o % 
wwmzmu±izmmtfi\zmf$.{sT£>< z\tx% mfa-zibwrn^iziimzftz 
z\t&tin.\<DT\ mm.<Dmbt£#*-v (^v^wfotztimmmzwvmt) 

[0 0 1 6] 

*mmt. mm^-^m^Mmzh^/v^yt^yt^mmizmmux^ 

□ >fli^M<ki>u =3 j&zf^nmm&om&m&sh^foiz'a? <b<Dx$>z>o 
mrci. utm&mxit*<Dmmi*£¥m&m£%nto&t>ttm&\zte[.\x> ¥ 

[0 0 1 7] 
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&Q^TZ>z\£tfiX£Z>o 
[0 0 18] 

j&u /v\,*?t<Dmmz& ^ytvMm^mm^nf^m^mm^iizmmux. 

z\<Dmm<Dmmzis^x. mm&Bito£isxmm?z>svi>*?rt<DmT&mti s 7 
o%m±o^^x»^±ic wviT.tttom.Tmtfi o%txrx$>z>itvkw.m 
zmmzftm uxmm-rz z\ tx\ mytwwm&Bm urc^^mm^iznm 

CO 0 1 9] 

DX(i-^niUTTife^cke) izmmzmj&z ftrcftv&w.m£* ^^^mmtmti 

z\<D&w<Dmmiz]si\Ts mm* u&t uxmm-t^/v^yt<om^m^ i 
o%yL±<D?3^*mm±iz. wv^ytom&mfti o%txi=x^^imMM 
&mmzftmisXBm-?z> z\ tx\ mt^mm^^ ufc^^mtK^ziim 

[0 0 2 0] 

mmmmzmt z>n^*m&±\z. mmz^wi^fc^mwm^w^v. *m 
i^m±izmmm^^x. m¥m&m<D±w£ntey R^mwmizimr 

toizmm.isX¥mwmRzfiffi%Mmm<D&Mmz?j?j:^ 
wmjj&x&Zo 

&xmi&2ftte^&?izmmm&ifr&zvxibBii\ £/c, ??tmwm±iz&m 
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o %&±<Dj3^xmm±iz. m/vi*yt(Dmmm&7 o%^Tv$>^ytmm 
&mmzftmisTBm?z>z.£T\ mtftmm^mmurc^^miR^zunm. 

[0 0 2 1 ] 

±%mm<Dmmz^x. muitwiwmi*. t'J7f> (mo), *>^* 

■r> (W) . (T i ) Xli^PA (C r) (Di^it-S^P. iJHMi* 

(T i N) . m.it$>*)l (TaN) Xlii^>^Xf> (WN) CO 
#«s<b^ iJHMi, ^>^:*^>->'JtMK (WS i 2 ) , ^E'jy^Vv'JIt 
«< F ( M o S i 2 ) » f^>y'J^ K (T i S i 2 ) . ^y^UvyU-f K (T 
a S i 2 ) , ^PAv'J-tf-T MCrSi,), =l/^U h> «J it-f K (C o S i 2 ) 
XliS^'JiM K (P t S i 2 ) Ctl AH V 1 0~5 

m&Bj&isfcm®&mntoizm&?&z\£tfT£z> 0 

[0 0 2 2] 

$>z> 0 rtm&iiziz. /vis^si o~i o o^-y^copi^itcT)^ 3mi~i 

Mm-?Z>Z\£tfT*£2> 0 
[0 0 2 3] 

±%zuttmn<DWWizm-3< ^mmmmm^mt. ^Tiz^rm^n 

[0 0 2 4] 
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[0 0 2 5] 

±nmw<Dmi&\zt5^T. mtttrnwrnit, tuyf> (mo), 

T> (W) , (Ti) Xli^PA (C r) <Dmm&&m. sSHMi, Mffc 

(TiN) . mitfyfJls (TaN) X(i^b^>^'X^> (WN) O 

#«M<b#K lUciMi. ^V^^V^'JiM F (ws i 2 ) . t'J^f»'J1t 
-f K ( m o s i 2 ) v 5^>->yiMF (t i s i 2 ) , *>*;u->ytM K (T 

a S i 2 ) , ^□Av'JtM' H (C r S i j) . =lA;U h >> 'J it-T M (C o S i 2 ) 

xi*e&*>ytMK (pts i 2 ) T-jf^-r^o cne>w™^fflt^. i o~5 

Onnu Jf$L<li2 0 — 4 0 nm<BJ¥«*<DKI*3iS$1J*J&> &**M*£T©afcfiJ<«) 
JWXtft<omWtfi 7 0 %1UTT'£> U » 13 pjftS«<D#HlTj!M4<0*»aft<03l 
»£S7 0%JU±^^^*«<klfl^t)-&-5c<J:lc<fcy, iSttQW&Offili 
JR^jsJcUfc»«*»*Rttlc»P!»"r*e:<!:**T?€r*. f«:*>S» ;tf^:*S*S± 

(zte(t*^a©^s^««©**a^wic*n!ft-r*c<i:*«-c#-s. z\o)mm 

[0 0 2 6] 

ft^Wlctt, /^XiPH o — i 0 O^-yf^OBTT^tt©^ XI* 1—1 
*R-T£ Z.£tfT*ZZo 
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[0 0 2 7] 

\zfojit)mm?%z\£$:ffi<z\£tfT«%2> 0 Ttet>%* tf^te^tftftlcJlfell 

temm±\zftv&ts \-^>i/^$\zttu. &mizmm^mt£m&-vm5h , g.<Dm 
mm&Bf&-f2>z\titfnimtitiiZ>o mrc. *mmz&tn£ bvzfsw 
mmi&(D?- t*nmtzmm-t h&wuDmz&mizWifetzz.ttfvz 

[0 0 2 8] 

jut. ^mn<onm<Dmmiz-Di\xmm^mu^t)^mm-r^ 0 iu * 
T^n(^^(cs^^n-5o u?t. *mm*nm<DBmmmftnizm7£ 

[0 0 2 9] 

mmm=F\zts^T, ^(DftmjLUiz^T&wttezmmmo^&mmzm 
ii^-t+^^cD-e^^o niz^mmt. m^^m^7 o o°cmT-c^^ij^^ 

*<DfcMz. n^m.-^m^(0)&^\zih^Tm%^mmT : ^<o/vi^ 
it&mMVTs ^<omtL(D^m.^±.m-^^z\Ltmmt^^mm\zi^f& 
uTmMm&'a? t>(DT^<Sc mm&~ftft®<D&m^\z&&^^m*w£tt 

^>7tz£(D?>7ftMT°$>Z>o U— !f-5Sg«tt. /^UXifrll 0-1 OOt 
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y^y>zL^>Zfm^lt^-(^- pmm<DC r, Nd, Er, Ho, Ce, 
Co. T i XliTm^H-^V^^tlfcY AG, YV0 4 , Y L F. YAIO, 

[0 0 3 0] 

±<Di«Lhic> ^/\°;ux3t<o^ji w 7 oj^JUTT'^u-^n^iatJR-rs^jR 

[0 0 3 1 ] 

;&||ig&CD#I^T^14(£ft<^i£^ 7 0 %U±, U < It 8 0 %JU±(D#tt 
[0 0 3 2] 

ittmW.mtisTlt : E l JZf J r> (Mo), ^>^7tV (W) s ^> (Ti) 
&£0>&ll!u£ML M^^> (TiN), m.it^>^)V (TaN) , M<t^ 
>tf7>T> (WN) &£<D#JIS<t!#u *>^7^>->'J1*-r K (WS i 2 ) , 
t'JT'fVy'JIt'f F (Mo S i 2 ) , ^>y'Jit>f K (T i S i t ) , 
;U->'J"!M F (T a S i 2 ) . £PA->U"!M MCrSi^ 
-f F (CoS i z ) , a&->'J1M F (P t S i 2 ) fc£©^U1M Ft'^. * 

[0 0 3 3] 

0 3(£ftl»iKJB(cm^*>^*7-> (W) (J5£5 0nm) , f^XTi) 
(«£ 5 Onm) „ m<t^&> (T i N) (J5£ 5 0 nm) , m<t?>?Jl' (T a 
N) (J5£3 0nm) {DaSii^JStt^jFt'^^T&S. 
^HMftl^te. 3 0 0 — 8 0 0 nm<DjftS*lfT2!ii$S# 7 0 %&TX*fo U . 
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£ 0 . 7 mm<D^^7,m^.(Dm^mtm.mmX^ U . 3 5 0-800 nnKDjfc^ 
TSj®^7 0%JU±x 400-8 0 0nmT(£9 0 %JU±<£>j£iW£WUTU 

[0 0 3 4] 

10 3. m2mmm i o 4 , 105, fte&iKJi 1 0 6 #?&«snfcs« 1 0 1 

/WXftl 0 7(0PS|*T-gftMS^t-'S^S^^UTUSo /tJUXft 1 0 7 
(Dltmts ±IE¥S^1 0 3^7WK/i1 0 6fc<!:jWfcJ*;*nfcS«1 0 1 

oa®ic*tiS]UTKg$nTfcij, a;ux^ci 0 7it -*-©i3:raE±iB£fla*4-r 
fcfc, o 1 fly] (3ti»iR^i o etimm^nxi^^m) 

[0 0 3 5] 

ftGftiRJi 1 0 6 iZ^mikm 1 0 3 ^<£>5§§Sfl(i¥#Wi 1 0 3<Dm$l 

35kutu<5o si (b) tt±®@r**u. o 3±izBm-rz>?tWL 

1R/B1 0 6*«5Ryaj«$ x £ y 1*1 ~5aiuk U< (i 2 ~ 3 nmXfoZo 
[0 0 3 6] 

^s<*jsi o 3 £mmizmmz.mf&-?z>ytmm i 0 6it ^m^ncisitT 

<h-r^/^UX?t(i. U>X^<i:Tm3tU»«1 0-1 <DlK6tlfc»«<&2M£J!S*r 
-f£d<!:#T££tf)T\ ftflRiRJl 1 0 6 ^mm^m^-? Z> £X\ &tfim 

**&1 0 1 <£±®lC;goT/\^UXft£P3l}t-3i§^IC(i, h UXlC<fc U S 
*&1 0 1 (D^r^^iA'TrUSexD^P^UTO-So -^cM^WfJlcfgll^-t!:-?) 

fcaexcii. — p<Dft«jc^snfc3ti»jR«i 0 6©-a<oi$ttiii o 1 
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[0 0 3 7] 

^PXUTK^m^W(0-g|?<hUT i t>mt^o 1^1 2 (A) (B) ItftWm 

jgi o 6%jiyT>?toxT~i%ffl&&&z&m7£<Dtim£i-fz>o tonznrcttt 
mmi o 9(i-en^y- hm^£UT*>.k^u ^-o±icm 2^113?® 1 1 

[0 0 3 8] 

3tP*lRll1 0 9, 11 0« hy^/Vy hMCD^r- hmmii. ^O^mtfJ 
^B^^rf'JfflUT^- h^-A-^^^L DD (Lightly Doped Dra.i n:f£iig K 

t.m2%m.m.mi 1 o^jp^^^eiirT^^iK^^ciiCcfcu, 
<DU±&&&ttx?m.w.m 1 0 9 tt-/\-7 7^n^Mi 1 1 
<5c£T'i!i.rr3o si2 (b) iic©iig©±iiT^y, ^flRjRJi 

1 0 9 t.'m2%MW.m 1 1 0 £-eBf£;*tt<5^- h®@(CfcOT, ^i'^US 

(^-hs) (l o (im2^qaijx®i 1 oco^x-m^n. 

-77^LDD(Dfi$ (Lov) liTtljftiR^I 0 9<D^^<Dm^^^tHzmm 
[0 0 3 9] 

X(i0 1 Ic^-TJ: c>lc»*& 1 0 1 ^^filc^p^lCTtqRiR^^ISItT. /t 
juxipii 0-1 0 o^-yft!?cDRi^tt<D/t;ux7t. xiii~i oot^^p^ 
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[0 0 4 0] 

(£1 3. 5 6MHz-C&3#\ *tlJ:Ui^2 7 ~ 1 2 OMHzfl>JSSft»«:Sfiffl OT 

IRffiTT*^©^^ - 2^;P^&ltJKJ£J&WQ!ftT*«. y £ UTffl 
g«*Jfl!i&"r UT«R©HI*»6»AlyTIBO 

&kl\tfis T*&£<D®%fe&£VM#>ZiZlt 1 0 0~3 0 0°C, $?£L/<(*1 5 

0-2 0 0"CTftUft*-r-5^Jll»«:»*ttA t »6tl*- 
[0 0 4 1 ] 

J5J££i±£c<h£^m<h^3.Src*<b^ 

[0 0 4 2] 

n^xh, mm^\tmm(D^^)^(D^xit^\zm^x^t^o)[t. ism* 
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[0 0 4 3] 
[0 0 4 4] 

mm. iwwic(£->y (*^**-) ^7^u>^n 

Tti«^-^iStJii^(CiiAt-^ii^ i t)^^o «i<k*>y =i >KXi«<k*>'j =i >ui 
* icm y iA*n/b •> ua>^7^- i*«w€:»»-r <s>*Pfe <t & y t^f y *> 

lefr 51^5114* C<7)^Pi1^^ilS^-lt'S^[cW^^<*:/<s:-5o ?ts.t>iE>. flg 

mxitmrnzmm i^-c*> y =i >*?7>*-&&<£5Li*m{tzi*z c t ic <t y % 

[0 0 4 5] 

>>y =i >*-7y t*&m^r=.mm}&*rty* i J yfizxi&mznzmiti' 
y =j >mj&umt^ y =i >mxii^<D«/ifrc/<j:£>f- hft^K^^sjcjg 

> y =3 >m&.ztmiti' y =i c ^i&f-c**. &SHb-> y =i > 
justf a<bi> y =i ymttommmt. mm?- v^w^x 
&y. mzmmizmm^^^m^^B^r^mm^^y^^o)?- hm 
mmtiyxm^tmt&tta^o mm. coiitv^vis^byu^v 
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[0 0 4 6] 

m m z m t ^ xmm izmw ? & * 
mmm 1 1 

[0 0 4 7] 
[0 0 4 8] 

m 5 ^*s«±ccgatt-> y =i >m&mm? *is**t ®-e&&„ » 

mW<hf •S^^XS^IUT^S. ^iJx.(i=l-->^tti^(0 1 7 3 lfi=7^ 

mm (m&&6 6 7°o . mn=?t±m<DAN 1 o o m&&6 1 o°o 
&y. ®Miiteommtzmmx&nim®<Dm7£tete^o ^mizuxttmw 

|CfctNTI4m^*7 0 0°CJUTO^]^X»^i§fflf ZZtrfnimX&Z. 

m. m$&fi*9ttfii o o o°cJU±T-&£^j&5^*^£jifflUT : fe&Oo 

[0 0 4 9] 

El 5 (A) T-7FlTJ:e>lC, i3 7Xi<S2 0 11i:iftyU3>E 2 

<b*> y □ >«xttM<b*> u =i >r (s i o x n,) w<oi@>Bmfr*>f$.z>miii&m 

|2 0 2Mt5. ftgltfJlCliS i H 4 , NH 3 , StfN 2 O^JSit^^i OX 

zf^x^ c v d (cj; y 4 o o "commm^mxmm^nmm^m^mm's 

JS^Xi:UT^XvC V DlCcfcy 4 0 0°C(D*W^;UST'^flS$n^m 

^mmw^m^mm <t y *>^i& 2 ^M<t-> y =1 >§t*»jgrafi£-r*«js-e& 

-So 

[0 0 5 0] 
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[0 0 5 1 ] 

mm 20 2±ic^ufc^r H Kv'j=i>M2 o 3«*saftuT»*. ^7X7 

C V D}£T 3 0 0 "CroSfiiW&SSTfiKfc"^^^ U =1 2 0-60 

■fe^±©«ttT*y» eatery a^woxy^^isizfcixTMWBi-a- 
IZU. ^K->'J=l>«il*6 0nmJU±(OJ¥$ (ffSKIil 0 0~2 0 0nm) 

(Si H Ge 1 ;x = 0. 00 1-0. 0 5 ) m&Mm UTfc&Uo 
[0 0 5 2] 

^ H i<ktt-«/^u (n i) te£*mw<Dt&&<tizMVMmi¥m<D&z>&m7i 

mzmtiQlsTlfe^tZ HI 5 (A) T~te-y<r)l (N i ) t^I2 0 4$ 
^1\§RTA TRj£ail?S&Sfi 7 4 0 °CT* 1 8 0^RTA?: 

[0 0 5 3] 

;*(c. @5 (B) -e^ckpic, fSflttS/'j a>«2 o 7 ic»u MlcfcSH 

G U— "tf — . YV0 4 U-1f-, Y L FU-tf-fct'Bttl'— tf— <&£2KIS}ft 
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[0 0 5 4] 

ZOUT. ^14v'J=J>M2 0 (HI 5 (C) ) o /\MU*U- 

^[a]^yjlt-C<tT'IUlf <5>C<h#nr^«2>o ^t^HO. 35~2. 5/xm(0 
T FT£ft§rf y- h^JH^^Kfl*)/d:l?^^2 0~8 Onm<h. & 

H14 V 'J =1 >fl£<9a®tf>¥7t1£lC|Mj U Cfla^(D»^fii^ 1 O nmlUT$?£ u 
<{i5nmJUTlC^-'5„ 
[0 0 5 5] 

&<5£J1£1 XI 0 ,7 /cm 3 aT^^(cST'^r^(DICW^lT^^o i*JjfM*lC 

>^"!M h£Bfirt££^#&<5o HI 6 -emS^ttix U3>I2 0 8 ±(CA g 
7J12 0 9^M$tT^ B B B Iy'j3>l2 1 O^^UT^^^'J^^-y-'f 

XliAr, Kr, X e XTEifi. M« IIS^IXI O 20 /cni 3 m± 
[0 0 5 6] 

RTA, X(i*nitft£nAcm{*£BH^RTA Tr7 5 0°CTM 8 

OfpO)RT A&ftz> 0 s&lMt. 7 7-*XT=-)l'fP&m^T5 5 0°C|CT4 
B^FbI^MS^^tPo C(DMS{cJ;y#Jl7i;m(i^H-> , J=i»li2 1 oflij 

C I F 3 lC<fc57'7X7$ffll^U K7-f I7f i!tU(it K7V>^ T" 

h^Xf^Vt-^AA-f KPt+^ H «b3*5t (CH 3 ) 4 NOH) 
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€2 0 9 U7 yiTlyfV^Bltt*. 
[0 0 5 7] 

v^>^MauT^ic5i-iij-r^o i7 (a) -e^-r#swi2 i 2(ide>u 

[0 0 5 8] 

ifcUT\ 2 1 2 ±lC>r- h«*«*^t-*ilfl:'> U3>I2 1 3 . 

jfeTj^R lt. $ e> ic^micBg-r d < m-nwft-v rta icj^^mji* 

[0 0 5 9] 

iCefcU ->'J=]> (BH-^ 1 ~ 1 OQcm) h<hLT^<fc:>U =j> 

JjH£l 0~6 OnmOJl^r^f -5c ft^W^fiSR^fFtt. ^/ty^^lCO, 
tAr«ffll^©S^tt <3ft«tt) £1*t3<h-T<5o 7>Kv* V>#m<DE&l 
0. 4 Pa, *fcmm*l4. 1W/cm 2 (13. 5 6 MHz) % StittflftiM 2 0 0 "Cft 

a*-e#3o J5ctM?, H;67/^7^ U >^i:tllky U 3 >I2 1 4£l 0 
~3 OnnKDJP^X'^t-'So tt*W^:fi£IK*^(*» 7/tymiCN,i:Ar« 
ffll^OS^Jt (5iE«J:b) £1 *M it^. 7A*y^'J>^E^0. 8 Pa, 
Jftmm*l4. 1W/cm 2 (13. 5 6MHz) SttiS^2 0 0°CW. 
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[0 0 6 0] 

»«izfci\T«^:*> u =1 >mtmt-> y =3 >iH4> 2 Jii$ii£<fc-f £ c <tT\ %m 

ff- \*ife&m<D±mZ£3 0 — 8 Onm^UTfe^- hU-^m^iS^^ii:. 
2. 5~1 OV. ft^lC(i3. 0~5. 5VTT FT^igK^-ttSC^^T^ 

[0 0 6 1 ] 

m<t~> 'Ja>l2l 3 ^Mrtsv 'J3VI2 1 4 <D«Jite£Bj£ Ufc?2L 3? 1 

fti&iRJB (m i smu) 2 i 5 m 1 ytmwm (m i m«) 2 1 

sia^yy^ (mo) , ^>^"xt> (w> , (t i> 

^f^y'Jt'l' K (WS i 2 ) s : EU^7 s >->U-y--f H (MoS i z K 3^> 
yiJi^/f MT i S i ,) , ^>^;UvU-y--T K (T a S i z ) , ^PAv'Jit-f 
K (CrSi^ Z3AJH->y-!M hMCoSi,), a^v-'JiM H (P t S 
i 2 ) fcfOS/'JtM' U V*5Kn>*F-e>^Lfc£*6ir> , Ja>££c 

[0 0 6 2] 

mi ftflftiRJl (SSI ©mil) 2 1 5£>J?£(i1 0~1 0 Onnu $?£U<li2 
0~5 0n«i^ SnftflftJRJi (.rnimnm) 2 1 5(DjgiS#1 OnmJzyfc 
^tMi^-li. 9m2ft%'Vl'*yt$:-\-KMVg-?. 1 0 Onm J: yt>Jpt Mi^ 

i (a) iiccD:b»D±®®£7FU miMMXJi (rnimmm) 21 

[0 0 6 3] 

S7 (B) T^fct^lC. /^Xl/- f-mmn&yt&ffZ'VUX^ 1 

yiiu/t;^«aft»5~3 o ohzt\ o o~5 o 
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OmJ/cm 2 T1re>o Nd : Y A G U— tf-<Z)i§^lC(i, ttUSU/fJU^ffliftft 5 ~ 
3 0 OHzT\ Ra*t/t;U^X*;U¥— M 2 0 0~7 0 0 mJ/cm'-Cfr^o /tJU*i|iI 
(i1 0~1 OO^TOy. ~3 OlU<b^-«So AMUXft2 

1 6«^Wt-5^1 ftP&JR/i (Wil ill) 2 1 5 njfcfc«tt* 

st52 o i ofteo^cfcy t)*niNi$ti, mi ftRRiRJi (mi imii) 215* 
e>e^M£n<5;i&itJi2 13,21 4-*>¥S<*Ji2 1 2 ojiflfrtfj&M^ nj 

COO 64] 

*(D'&. mi (OT^-Tcfc^lC. m2SmBi2 1 7il/T^V^KTa), 
^V^77> (W) t ^>(Ti), ^EU y^-*> (Mo) . TJUS-^A (A 

fcU<(ifb^#)tt*4£*£«-r<5o mi^HBiRJl (f&l^ffiJl) 2 1 5<hS&2ft 

mMxjf (^2iti) 21 7 t^mxvx^f- hnMZJ&f&-? ztfi* ^<d&$. 
uom^*>-t±(im 1 ft$mm (m 1 arami) 2 1 5 zmtfy^fr (t a n) 

MT'JMU m2 3tlftiRJi (m2S«Jl) 2 1 7&*>#7>t> (W) <h-r<5 
*&«^*>ti\ X(4. 3M3fc«fciRJl ($1111) 2 1 5£S<b*>*JU (Ta 

n> $2 3twi (m2mnm) 2 1 7#t i i^t5$i^t> 

[0 0 6 5] 

;*lc, 08 (A) T^iT <fc ? lc htg/\^->^Mt^Uy^ hv 

7^2 2 3£f£(*TK^'f'Xy^>^|C<fcymi I7f>^l^l7e). Xy 
^>^'|C(4^J^.(4* I C P (Inductively Coupled Plasma : ii^i^7X7) 

(W) ^>m.it^>^)l (TaN) Om^^lCliC F 4 <hC I 2 <h O 2 <h£fflU 

^$n-5^1^tt^-hli/^->2 1 8. 2 1 9(D{fl«(Cl 5-5 0|g 
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U/**->2 18,21 9<DTmzt5^T9£ftU, «Mk'>U3>lK2 1 3 #R 
[0 0 6 6] 

com. ^2lyf>^ftlCt^ lyf^TOCSF.iCl.iO, 

jn^^ttJi^^v^tT^o ce> uxmi Ttp^^ (i£is«Ji) 21 st 

m 2 ftPRiRJl (m 2 ^mH) 2 2 5 (D 2 Ji«Ji^ 6j«-5^- h-«@£ ff2J?Tf £ 

(i8 ( B ) ) o 
[0 0 6 7] 

08 (A) ~ (B) OXglCfclxT, SG^2 2 0&tf2 2 6li^25t 

pto^ (^2iti) £m—mT*Bf$.tsn%*><Dx*$>v. @i i <b) ~ co 

Z> 0 Z.Z.X. 011 (B) &tf01 1 (O lc^*^lcfclt«5fflr®0(^ t 

n^enms (a) s^is (b) ttzz, tctdu, m2%MW.m±.<Diszs*v 

[0 0 6 8] 

v- vwrnzm 1 ^pawis ($iiti) 2 1 8<tm2 3ti»iRJi (^211 
m) 22 5iKDmmmm&-x~&Vs mmm^xmrtmi ytmwm (mi mm 

g&-r<5c<hlc<fcy¥Sf*JS2 1 2(zff^-r^^M^t^iiig^M^:e>l±-5c 

^feRi^r^-So mMtmm mimmm) 2 1 8<Di&.w&m& 

?z£?izmtmnE.x-mnm<D*n®'(*>%}i7<isXs ?- 
-/i-^yj-tzmi 3Ftt*rtw*2 2 i&wmks. *<o'&* @8 (d) -c-^-r 

<fc?lc, mi^tPRiRJi (fll8*«JH) 2 1 8(P/M£^*t1^*>#*jS>©b£: 
U<£iPiSffil±T-SmM<D-1'^-> ; &;±AUTm2^^ItlK2 2 8 ZBf&irZo 
Z-OkotS. H — t° IC J: U HfrlB^- h A- ^ y ^ L D D mm<D T F 

T £ <5 C £ Z> o 

[0 0 6 9] 
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mmwi 3m7imx$>2>o z.n^o)^^m^.mn-r^z\£iz^^ n^** 

[0 0 7 0] 

1 ^#1^2 2 7(D;S14<bli/^UXU— !f-Xli«ai£iSU— If- 2 2 9£ 

mm-rz>i'-*?-T--)\''z'ao cms (e) ) . 5 0 o°cti±[znm?z>7 

n^ztetsm^ftiz. cospgT'iis^2 0 1 &mmTzz\£ti:<%mttf 
*;nw«o. 3-1. 5 vmT'mjLtzfzftiz&m&maT'mmm&m&ii:. * 

[0 0 7 1 ] 

-eur. i9 (a) (z^-r<fc5(cm3ifeitJi2 3 0 \zim^m-r ^>m.mt 

(CctU»t5*nlSi;US3 2 5tT'Mt§. JHffli5 0-2 0 0nm<£»5££U 
[0 0 7 2] 

t<J)'&. ^3$fe^Jl2 3 0 fC=I>^ h*-Jl/£fl5J?£U AK TL Mo, 
W&££fflOTK3$2 3 1 E*»«ift<D-01tt* JHJ15 0-2 

5 0 nm(OT i Ml? 3 0 0-5 0 0 nm<0-&&SS ( A I £ T i £<D^m) 

£<Dmmmzm^z cm 9 cb) ) . 

[0 0 7 3] 

*nmm<DJLmiz&ni£. t ft<d^- hSP^^^-^xiMicfctxT^^ 

;4mJg^5ti*^n. 5^-^T^U^O. 3-1. 5 AtmCDT F T ^XS*&±lCff* 
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tit.? z>ztz*im£-f -So 

[0 0 7 4] 

ICJcU. U t ^IlE^t ^ U y y a ^ K^ttW^id^fe^ T F T ^#5 

- hjfe»R*?BfiRf * d <t*Jnr.<HT* Us TFT <£>*#tt3c^<blcgi*-f 3 C <h 
[0 0 7 5] 

[Uttffl 2 ] 

[0 0 7 6] 

sio (a) -e^-rckptcm3ife»H2 3 o±(c, m4%>&m2 3 2&mm : ,& 
x/ty # y ><?mx-> y =i yz*-? v v t uxm^n^mitu y =1 >mx- 

[0 0 7 7] 

»ffiflgtt#T85 5 tfe»JB 2 3 3&tim?Z>o Al, Ti, Mo. W££<Z>*« 

(c^b-tar-oaus. m 5 ifeatM* w««flg«^T^"r * c £t?ei*mm# 
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mmm 3 1 

[0 0 7 8] 

^MMMli. »1 0*j«0l£Jlfc*ieW-h*w<-^yyLDD*ifi 
(DT F T £#§£^SS$iMc:POT^"t"o &*5, IUT<Di&RElC*5(,NT, fg1 tf>^ 
j&ffl £ 111 D fc<D£frr UTffl I \ mm<Dtc6t>t(D%HiL<DMW&mv& 

[0 0 7 9] 

H11 4 (A)liS^20 1 ±icmi lfej»iB2 0 2<h¥#WS2 1 2£JBfiEU 

2 4 1 <7)7&E)t£fT-po 

[0 0 8 0] 

<t~> U3VI2 1 3 . mitis 'J3VI2 1 4. ftHB^KJl 2 1 5 £Jf$/£-f So 
[0 0 8 1 ] 

ckosk-chi 4 (b) iZTjk-r&viz, mmmyj^omM^n-^x'b^ 

t\, /\-;U^U— tf-^tff^^<tf-S/^UX^c2 1 6^R§*fUT^gPAQ^ 

3 0 0HzT\ mm/Vl>*JL*)l>¥-mmi 0 0-50 0mJ/cm 2 T*fr?o N d : Y 

a g is-if-vm&iats mvm u/vi^mmn 5-300 hzt. mm/vux 

lW-gg2 0 0~7 0 0mJ/cm 2 T'^e>o/^UXi|iSli1 0~1 0 0t/^T? 
&iK !S«*/t;U^«[(± 1 ~3 O^fSo /tJUX7t2 1 e^ps^^iiftiR-rs^ 

P&1RJB2 1 5^j5)t$nfcis«(4» »«2 0 1 (offe«)fa«<fc u fe^^n. ft 
q&jrjb (mi ^«js) 2 1 5fr*>fcmi)mzftz>mmm2 13,21 4^^m 

mi ^mmm 2 4 1 (cK-bry^ufc^ttttostt^^ci^^s. 

£ 6>(c, m 1 *#E#)$Ii^ 2 4 1 tft^WB*««2 4 2 <h4>ig^#1$£fS]± 
ftfc, ^(D^TO^SIi^lBSUT, 015 (B) -C^-T^PgT'^RfrJPSi 
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[0 0 8 2] 

^(DVk, $21112 1 T&^fy (T i) , ^>^X^> (W) „ 7)15. 
— OA(A I )t£ti<DttnT*'\ 0 0-5 0 0m(DmZ~CBl&-$-2>(m 1 4 (C)). 
[0 0 8 3] 

2 4 o&Bm^tciiLm.izttmuTtimu. $ 1 2 4 1 tnmiz&z 

Z\£T''f-b*-rt-^vZfmm$:Z\(D&V%Ti¥V&ti (014 (D) ) 0 
[0 0 8 4] 

015 (A) T^-Tct^lC ftP&i&m ($1111) 2 1 5 £81?? 
2i£fcVtmT\ $21112 4 3£VX^<hUTF-e>^'MJI£frU$2:F 
#£#l^ilfc2 4 4&Bf&-f&o 
[0 0 8 5] 

015 ( B ) T^tJ: 5 (C$ 1 ^F^^ 2 4 5, $ 2 
2 4 4tf>}£1Ms<hy- h^fli^M^S^^U^BffAP^^Ma^^oT 
fcHUo d(DSPgT'I^MS^^X.(^ W&Wm ($1111) 2 1 5^/^UX 

mo&mtm i 245, $2 ^mmm2 4 4 <Dmmt&mmzi=r 

Z>Z\ttfT*€2>o 
[0 0 8 6] 

-e<£>&. fti»»Kl ($1111) 2 I5£xy5=->^LT. ftG&iRl ($11 
11) 2 4 6<t$2ftP£l]Xl ($2111) 2 4 3^b^y-hli^ 

(01 5 (C) ) o 
[0 0 8 7] 

lUI^ODIigti. $1 (7)H»y<t|5|«lC?T^(^ TFT£^j&£-fc!:<5C<»:#T 

i \zrnm. uttmmmiznSiZ ^xn^^mm-r^ z. t iz& u , 

[H»J 4 ] 

[0 0 8 8] 

$mit $3(D^»'J<h^§XfiT<f-h^-/\-^^^LDDmit 
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[0 0 8 9] 

SflJlC, HJS0IJ1 <h^lCUT, I37 (C) {C^lHSTir?. fl/T, 

i 2 (a) ic^-r cfce>ic^2 2im^2 5 o & F-£>#mcD-?** tuxmi\ 
wmtmm i in) 21 5 ^iut-iti<DT^«$tifci 

[0 0 9 0] 

;*ic, mMtykwm (mimnm) 215. m2 3tRaiRJi (i2iti) 2 

2^mJi) 2 5 o * i utfflo, £ii3«rji (mm 
mm) 2 1 5 £ii ux-iii(DT^ti«}ip £ttfcig 2 ^M^ims 244$: 
gei^wicws (012 (b) ) „ 

[0 0 9 1 ] 

m 1 TMIAIKtt 2 4 5 tfi 2 2 4 4 mmHa&ft 

^©tM&Jl^iT? (il 2 (C) ) . iftMSIi. /t;u*u--tf-3£«»£3fc» 

— B& 1 0 0~5 0 0mJ/cm 2 Tl7^o Nd : Y A G U— If — CQiflcq (Cli. IsUig 

u/w^sjfta 5~3o ohzx\ mm/v^T.^j^-mm 200-700 
mj/cm 2 ^^. /\°;i/xinii 1 o~io o-*-/#t&»k KBW/w^ttii 1 - 3 0 
mtt&o /vv^2 1 6(DPSM^p < siR'r^mi ^p-RiRii (mi^mii) 2 1 
5 #iM£ft7ciii!E(i, sis 2 0 1 (DtixDsm^vbiimzn. mi im.wm 
din mmm) 2 1 5^e>fi*aq&<*nst&»«2 13,21 4^mm*ji2 

1 2(D^^J75:*P^^:pIh^<»:UT^^o C^SiMSlCcfc U . 3& 1 **M*MSia 2 
45, ^2 TOMAflgisE 2 4 4 lz K- 1°>^' U/c^F^(D;S14'fk^-r^ c 



25 



[0 0 9 2] 

*©ffe. WiMttmm 1 $11) 2 1 ftlftMl 
€ ($ 1 111) 246<h3S25«RJi (l^2ili) 2 50^£>J&£^-h«l® 
^Jf^-f^ (012 (D) ) o 
[0 0 9 3] 

[HJfctfiJ 5 ] 

[0 0 9 4] 

^1 OUfflSlcmfillCfc^T. 05 (B) T5ft*«att->y=l>K2 0 7OT» 
Nd, Er, Ho. Ce, Co. T i X(*Tm# H~ tf >^3tlfc Y A G, Y 

vo r ylf, ya i o/*£(Dm$kz&-orci/--!f-&m%sitmm-?Zo mm 
ojtii^iciiWMi 2 «iiaTRr*3t«©aftfi««» » 3 ritww^s 

#Sen-5. ft*W(C(i. N d : Y V 0 4 U— *f-5SlS» 1 0 6 4 nm) T\ 

-£-<Dff5 2jgS3;£ ( 5 3 2 nm) COU-tf-^HtteKM 
ttldfiftUTI ~ 1 0 0cm/#(Dj££T£££tttSS14©fi±£H*. 
[0 0 9 5] 

tf>S*{fi£1 OmUTffSKttSnBJSlTlC-rSCt^-C**. #Ja«* 
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CO 0 9 6] 

nmm i ~ 5 ic<fc ^^m^n^rtm^t^m^mt urv-r $ □ =i > tr zl 

-*<!>— HSfeJfcS^ia 1 6 £01 7 ^ffl^T^-T-So 01 6(C^f<tC)lC, 
0. 3-1. 1 mmODJ?$O^^^S«±lC#«<D«^lHl«&gP«:SmUTVW'^ 

<t y f^»*-ti* t f T^mm^^t uTi\m-fz> zt&»imx&z>o 

[0 0 9 7] 

01 6T^t7-f^Pa>ea-^ (MPU) 7 0 0©li<hltlt CP 
U7 0K ROM7 0 2. fl]U V KP— ^ 7 0 3 , +t7Va/ : E l J- 
704, RAM705. D M A C 7 0 6, 5 P V *5££IalS&7 0 7 „ y'J7^ 
^^-7i-X7 08, «i^@KS7 09. ADC/DAC71 0, $ <i 
Tt>0>* 71 1, WDT71 2 S I /0#- h 7 1375:<!fT'^^o 
[0 0 9 8] 

0i 7T'^cte>ic ^^x»4s±(c?fM$nfcv-r^p=i>ezL-^ cm 

PU) 8 0 011 t7$7^FRP («Mt»fl:^^y^) ©^8 0 

wi.my^>s o 4#Ri*e»*u -?^p=i>tfn.-^ 8 o ocDi/j#ic#e)^sft 

0 2 (CcfcUfT^o 
[0 0 9 9] 

^n»jTiiv-< ^ p □ > t°n-^(D^s^— ux^ufc^\ &nmm 

S I , Bg^L S I . /t'J- ^77^71LS I , ^miSfflL S I tzE 

m* fc«tii©¥aM**«*syft£-it* z\ttfx&z> 0 

[0 1 0 0] 

[0 2] 01 (Dmmmmz'f- h&Bi&tz^itL&mwtzmx&Zo 
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[El 6 ] *5EW(cff *¥*i*««<OflF«*at**Wr*HT*«. 

[El 7 ] ^BfllC^^^^SO^^^^^^iaT^^c 
[El 8 ] *»WIC^-5¥3l#SI«©f^»^j£«:»lWrSH"C**. 
[El 9 ] *§6WIC««5¥3lft«a<Of^«^ji«:«Wr *0Tft*. 
[EI1 0] *56Wlc«*¥3M*««©f^«^as*«*r*HT»*. 
[Ell 1] ^RWCffS^SflMKaof^tt^ra^KW^^HT**. 

[ei i 2 1 *fgwic» *#$M*««a)f^«^ra*«iwr*HT**. 
[eii 3 ] *&mz%%*mwmw<Dwmi : &&wttt «sei-c&<5o 

[El 1 4 ] *56W(c«-5#3l*Slil©f^»^!*«3iWr*H-C*S. 

[EI1 5] *56Wlcff**IH*«llOt^«^aj*ttWt-«H-C**. 

[Ell 6] *igW(Ccfc<2> v^P=i>t 0 :i-^<DmJ&£i&^t-<5Elo 

[Ell 7] *fgWIC«fc*T-f ^Pa>lfa.-^0/ty'ir-v?fllJB«:SiW"f * 
El. 
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|fe»Mi£*rr<5#^**R±l-* -UXORS tfiffi&is^x&iRomztm 

/vu7.ft<ommiz&vm&?fcwwm&Mfctoiziiam{sT. ffitttmi*mx.zs 
mm^mm(ommm^i7^xm^vz\t^nmtr^^mwmm(Dim^i:o 

mtz/v^ytvmmiz&Vs mtttmwm&mtiiwiiztomisT* mm^mw 
mJkum^mmm<omMm^oxm^vz\t^w^tr^m^um(ow 
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C8S^3S5] 

[=i3}tlS6] 

fiti f EffefiJi <Df&M& Z 'a ^ . 

«na/^u^3t©*«ciBi©«a*ncj;y» mtzitwiwm&MiR&iiziimuT. m 
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[|f^JS1 4] 
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mi* 

[»3fcJSl 8] 
[»mJS1 9] 
[fj|3fcJS2 0] 
[»^3I2 1] 
[fi#H2 2] 
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